The structure was solved by direct methods and refined by full-matrix least-squares against . CCDC-1481519. 
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INTENSITY STATISTICS FOR DATASET
The structure was solved by direct methods and refined by full-matrix least-squares against . CCDC-1481518.
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General. All reactions were carried out under argon in flame-dried glassware, ensuring rigorously inert conditions. The solvents were purified by distillation over the indicated drying agents and were stored/handled under argon: CH 2 Cl 2 (CaH 2 ), diethylether (CaH 2 ), fluorobenzene (CaH 2 ), hexane (Na/K), pentane (Na/K), toluene (Na/K). NMR: Spectra were recorded on Bruker AV300, AV400, AV500, or AV600 spectrometers at the indicated temperatures with the chemical shifts ( The unique set of NMR chemical shifts for the four coordinated ligands in the di-rhodium complex point to a 4-fold symmetry, indicating rotation of the carbene ligand about the Rh-C1 bond that is faster than the NMR time scale (> 10s µs) as well as equivalent conformational space available to the four chiral ligands. Conversely, the electron-donating methoxyphenyl substituent presents two inequivalent yet slowly exchangeable halves (as determined by NOESY/EXSY), suggesting a predominantly hindered rotation about the C1-C2 bond. Therefore, it is proposed that the electronic distribution is such that the C1-C2 has higher bond order than the C1-Rh bond. A single set of NMR chemical shifts at 273K indicate a 4-fold symmetry, implying again relatively facile rotation of the carbene ligand about the Rh-C1 bond and identical average conformation of the chiral ligands in S-13. In contrast to [(S*-10)(R*-4)], however, the NMR degeneracy within the aromatic dimethylaminophenyl groups also suggests facile rotation about the C1-C2 bond (faster than µs). Since the carbene has two equivalent electron-donating substituents, it is conceivable that the partial -character of the C1-C2 bond is shared between each halves; in so doing, it averages out and allows for some degree of rotational freedom at the somewhat higher temperature used to record the spectra (273K compared with 223K for [(S*-10)(R*-4)]).
